Although serious human diseases have been correlated to human herpesvirus 6A (HHV-20 6A) and human herpesvirus 6B (HHV-6B), the lack of animal models has prevented studies 21 which would more definitively link these viral infections to disease. HHV-6A and HHV-6B have 
HHV-6B. (6) While HHV-6B infection is ubiquitous in humans and is known to cause roseola 47 infantum(7), the prevalence of HHV-6A and its role in human disease is poorly understood. 
72
Here we report on the use of a newer generation of humanized mice to study HHV-6A (Invitrogen) supplemented with 10% FCS and 10 ng/ml each of human IL-3, IL-6, and SCF
97
(R&D Systems).
98

Virus propagation
99
BAC-derived HHV-6A, strain U1102, was previously engineered to express GFP (34).
100
BAC-derived HHV-6A DNA was isolated from overnight E. coli cultures grown at 32°C in LB 101 containing chloramphenicol (15μg/ml) and purified using NucleoBond PC 100 columns Bovine Serum (Sigma) and supplemented with 100 U/ml each of penicillin and streptomycin.
107
After 5-7 days the media was changed and supplemented with 20ng/mL TPA (Sigma) and 3mM 108 Na-butyrate (Sigma) for 24 hours. Cells were washed 3x with PBS to remove the TPA and Na-109 butyrate and co-cultured with an equal number of HSB-2 cells that were pre-stimulated for 24 hours with 2pg/ml IL-2 (Sigma) and 5ng/ml PHA (Sigma). Fresh pre-stimulated HSB2 cells are 111 added every 4-6 days to allow accumulation of the virus by cell-to-cell spread.
112
To isolate virus, the cultures were pelleted by low-speed centrifugation and the 113 supernatant was reserved. Infected cells were resuspended in 10 ml of media and sonicated to 114 release virus from infected cells. The media was then cleared of cellular debris, and the 115 supernatant was added to the reserved media. Virus was then purified by ultracentrifugation 116 through a 20% sorbitol cushion in a SW28 rotor for 90 minutes at 53,000 x g. The resulting 117 pellet was resuspended in media supplemented with 1.5% BSA and aliquots were stored at -
118
80°C following snap-freeze in liquid nitrogen.
119
Titering of Virus
120
Titers of HHV-6A were calculated using standard TCID 50 assays (36). Briefly, Jjhan cells sequence were used as copy number standards, and the sensitivity of the assay was previously 166 reported to be 10 DNA copies.(40) The limit of detection of the assay was 1,000 normalized 167 copies in plasma/ml or 400 copies in bone marrow, lymph node, thymus, and spleen (see below).
168
Organ collection and measurement of viral load in organs 169
In the cell-associated study, mice were sacrificed (time points ranging from 6.5 to 9.5 170 weeks post-infection, see Table 1 ) and lymphoid organs collected (thymus, bone marrow, lymph 171 nodes and spleen). Bone marrow was extracted from both femurs. The thymus was divided in analyzed by Q-PCR as described above. Similar methods were used for organ collection in the 176 cell-free viral transmission study except mice were sacrificed at 1 week post-infection (p.i.).
177
FACS analysis 178
Anti-human CD45 (eBioscience) and anti-mouse CD45 (eBioscience) were used for 179 screening mice pre-infection to determine percent engraftment. Anti-human CD3 (BioLegend),
180
anti-human CD4 (eBioscience), anti-human CD8 (eBioscience) and anti-human CD46
181
(eBioscience) were used in FACS analysis of regular tail bleeds and on the harvested organs. to be a highly cell-associated virus (42) plus a recent study using the related hCMV in 202 humanized mice was unable to achieve infection with cell-free virus but was successful using 
223
In the cell-free transmission study mice were divided into 2 groups: 1) non-humanized, never 224 irradiated, inoculated with cell-free virus and 2) >30% engrafted, inoculated with cell-free virus.
225
Mice in the >30% groups in both studies ranged from 30-75% engraftment (see Table 1 ).
226
All RAG-hu mice were tested for the presence of HHV-6A DNA by Q-PCR prior to (Fig 2D) that was not present in the uninfected sample (Fig 2C) , and downregulation of CD3 is (Fig 2B) immediately prior to injection into RAG-hu mice with a 242 low background of GFP expression in the uninfected sample (Fig 2 A) . In the cell-free transmission study viral DNA was detected in the bone marrow of all 6 253 >30% engrafted, HHV-6A inoculated mice while no viral DNA was detectable in the non-254 humanized mice (n=4; see Table 2 ). 2 of the >30% engrafted, HHV-6A inoculated mice had 255 detectable viral DNA present in the blood whereas no viral DNA was detected in the blood of 256 infected, unengrafted mice. No viral DNA was detected in thymic (n=3) or splenic tissues (n=6)
257
analyzed from cell-free infected RAG-hu mice. All samples analyzed in the cell-free 258 transmission study were done at the time of sacrifice (1 week post infection).
259
In the cell-associated transmission study, HHV-6A DNA was detected by Q-PCR in 260 plasma and cellular fractions of blood (Table 3) , in the bone marrow, lymph node, and 261 thymusbut not in spleen (Table 4 ). Viral DNA was detected in mice in the >30% engrafted,
262
HHV-6A inoculated group in the plasma fraction in 4 of 6 mice, in the blood cell fraction in 3 of 263 6 mice tested, and in 1 of 6 whole blood samples tested. In addition, 2 of 6 mice in this group had 264 detectable viral DNA in the bone marrow and in the lone mouse thymic and lymph node samples 265 tested from this group (see Table 4 ). We noted that viral DNA was detected mostly in the plasma infection (3 of 3 tested; see Table 2 ), and their thymocyte populations were similar to uninfected 293 animals (data not shown). Thus, we focused our thymocyte analysis on animals infected by the 294 cell-associated transmission route, noting that these animals were also infected for a longer 295 duration. RAG-hu mice infected by cell-associated transmission did exhibit significant shifts in 296 thymic populations (Fig 3) . We noted a significant decrease (P=0.05) in CD3 expression on early time points and not later, and some animals had no detectable DNA at early time points but 336 it was detected later. We attribute this to a relatively high limit of detection in the assay because 337 only small blood samples can be obtained from mice. We noted that plasma viral DNA levels successful in all 6 animals in our study. We also noted a greater tendency to detect viral DNA in 346 the bone marrow of animals infected by cell-free transmission, but it is not clear if that finding is 347 due to a different mode of transmission or to different time points (1w for cell-free and 6.5-9.5w 348 for cell-associated). We also detected a significant increase in CD4 + CD8 + cells in the blood of 349 cell-free virus infected mice (Fig. 4) . This was possibly due to CD4 upregulation in CD8 T cells, 
376
An interesting observation was made that several thymocyte populations were altered in HHV-
377
6A infected animals versus uninfected animals (Fig. 3) . These observations lend further support by the cell-associated pathway, but these animals were also infected for a longer period. It is 382 possible that virus had not trafficked to the thymus in cell-free infected mice, a finding supported 383 by our Q-PCR data where 0 of 3 of these thymic samples harbored viral DNA (Table 2) . We We are grateful to Dr. Yasuko Mori (National Institute of Biomedical Innovation, Osaka, 420 Japan) for giving permission to use a recombinant strain of HHV-6A produced in her laboratory.
421
Balb/c-Rag2 (A) uninfected mouse, (B) HHV-6A infected mouse 715 (cell-free transmission, and highest incidence of CD4 + CD8 + cells). All samples were first gated on CD3. (C) Mean levels of CD4 + CD8 + cells were quantified in cell-free infected mice (n=6), uninfected mice (n=4). Standard error indicated; student's t test used for statistical analysis. *, p ≤ 0.05.
